Exosomal transfer of miR-30a between cardiomyocytes regulates autophagy after hypoxia.
Recent studies have indicated a protective role of physiological autophagy in ischemic heart disease. However, the underlying mechanisms of autophagy regulation after ischemia are poorly understood. Exosomes are nano-sized vesicles released from cells that play critical roles in mediating cell-to-cell communication through the transfer of microRNAs. In this study, we observed that miR-30a was highly enriched in exosomes from the serum of acute myocardial infarction (AMI) patients in vivo and culture medium of cardiomyocytes after hypoxic stimulation in vitro. We also found that hypoxia inducible factor (HIF)-1α regulates miR-30a, which efficiently transferred via exosomes between cardiomyocytes after hypoxia. Inhibition of miR-30a or release of exosomes increased the expression of the core autophagy regulators beclin-1, Atg12, and LC3II/LC3I, which contributed to maintaining the autophagic response in cardiomyocytes after hypoxia. Taken together, the present study showed that exosomes from hypoxic cardiomyocytes regulate autophagy by transferring miR-30a in a paracrine manner, which revealed a new pathway of autophagy regulation that might comprise a promising strategy to treat ischemic heart disease. miR-30a is highly enriched in exosomes from the serum of AMI patients. Hypoxia induces miR-30a upregulation and enrichment into exosomes. MiR-30a is efficiently transferred via exosomes between hypoxic cardiomyocytes. Inhibition of exosome release contributes to maintaining of autophagy after hypoxia. Inhibition of miR-30a augments autophagy after hypoxia.